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29. DEscRIr~IO~ of a ~Ew Sr~crss of the Gm~'vs HE~rI~XTXGVS, 
DESOR, from tile T s ~ i x ~  RocKs of VIcror~ra, AVS~RXL~A, 
with NOTES on some PR~V~OVSLY DESCRIBED SPECIES from SovT~ 
Avs~r~xLtA. By ROB~It~ E~msluDGv., Jun., Esq., F.G.S. (Read 
March 24, 1875.) 

[PLA~. XXL] 

Tn~ Echinodermata of the Tertiary rocks of Southern Austra]ia 
have not, as far as I am aware, yet received any systematic atten- 
tion at the hands of palreontologists, although several interesting 
notices have from time to time appeared. 

The Rev. Julian E. T. Woods figured ~, but did not describe, 
a handsome Echinoderm from the Mount-Gambier beds of South 
Australia, under the name of STatangus Forbesii. Mr. Woods 
pointed out that his species was identical with the S. ttofmanni, 
found at the Murray Cliffs by Captain Sturt% and so identified by the 
latter, although it is not the S. Hofmanni of Goldfuss +. In  an inter- 
esting paper on some South-Australian Tertiary Coralsw Prof. P. 
M. Duncan described S. Forbesii, and referred it to Desor's genus 
Hemipatagus. He there notices its close similarity to H. (Spatan- 
.qus) Hofmanni, Goldf., and its chief point of difference from the 
latter, in the presence of. non-crenulated tubercles, which have a 
tendency to touch the scrobicular circle. 

Dr. G. C. Laube[i has since redeseribed H. Forbe~il, W. and D., in 
addition to several other new forms from the Murray Cliffs, South 
Australia, apparently without having seen Prof. Duncan's paper. 

Prof. M'Coy has named�82 several Spatangi from Victorian Tertiary 
rocks, which will be found in the accompanying synopsis I have 
appended below. 

The form now brought under the notice of the Society, alth~ 
closely allied to H. Forbesii, W. & D., at first sight, still possesses 
certain characters which have induced me to assign to it a new 
specific name, in the belief that it is undescribed. I obtained the 
specimens from a series of very ferruginous beds at Mordialloc, on the 
east shore of Port-Phillip Bay, Victoria. As a slight mark of ap- 
preciation of the efforts made by the Rev. Mr. Woods towards the 
advancement of pal~eoniological and geological science in Australia, 
I would beg to propose that the species in question should be called 
Hemipatagus 3Voodsii. 

Amongst a small collection of South-Australian fossils presented 
to the Museum of Practical Geology by Mr. H. F. Blanford, I was 
fortunate enough to meet with three of the new species described 

* Geological Obs. S. Australia, 1862, pp. 75, 83. 
t Two Expeditions Int. S. Australia, ii. p. 254, pl. 3. t]g. 10. 

1)etrefacta Germanirc, i. p. 152, t. 47. fig. 3, a, b, c, 
w Annals ~a~. ttist. 1864, xiv. p. 165, pl. 6. fig. 3, a, b, c, el. 
[I Sitz. d. K. Akad. d. Wissen. Wien, ]3. lix. Ab. 1, ]869, p. 193. 

�82 Smyth's Progress Report, Geol. Mining Surv. Victoria, 1874, p. 36. 
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by Dr. Laube, in two instances exhibiting points of structure ap- 
parently not shown in his specimens. 

Genus Hm~:~PATXavs, Desor. 

H~IPx~xevs WooDsii, sp. nov. Plate XXI. figs. 1-7. 
Sp. char. Cordiform, a little quadrangular ; anterior end sulcated, 

rounded, or inclined to be a little truncate; posterior end truncate 
and considerably overhanging; sides sloping gently from the apical 
region. The test is highest immediately posterio r to the apical 
disk, whence the summit is somewhat flattened to the edge of the 
nearly vertical anterior end. The ambulacra are broadly lanceolate, 
with blunt or abl~pt apices ; the anterior pair are widely divergent, 
and longer than the posterior, with their points somewhat curved 
outwards. The odd ambulacrum is placed in a deep groove, and 
only represented by minute equidistant round pores, which are lost 
befOre reaching the mouth; the sides of the groove in which the 
odd ambulaerum is placed are densely but minutely tuberculated. 
The ambulacral pores are deeply sunk, conjugate, and obliquely 
divergent ; in the posterior pair of ambulacra there are from eight 
to ten pairs of pores in each series ; the anterior series of pores of 
the anterior pair of ambulacra extend scarcely halfway from the 
apices of the ambulacra towards the apical disk; in each of the 
posterior series of the same ambulacra there are from eleven to 
thirteen pairs of pores. The whole of the interambulaeral areas are 
densely and minutely tuberculated; the primary tubercles are large 
and few, and confined to the anterior pair, and to the extreme an- 
terior portion of the lateral pair of interambulacra, and are sur- 
rounded by a deep scrobicula; the odd interambulacrum forms a 
somewhat ~btuse angle. The apical disk is a little excentric, some- 
what nearer the posterior end ; the genital pores (b, fig. 5) are four 
in number, the posterior pair being wider apart than the anterior; 
the result of the intervention of a pyriform plate, which bears the 
madreporiform body (a, fig. 5). The anal orifice is oval, and situated 
in the concave and truncated posterior end (see fig. 4), which is bent 
inwards from below, giving to the termination of the odd interam- 
bulacrum avm T overhanging or beak-like appearance (fig. 3). :Below 
the anal orifice is a spectacle-shaped fasciole, carrying on each side 
a circlet of perforated primary tubercles, considerably smaller than 
those on the interambulacra ; the anal plates are not preserved. The 
ventral or oral surface (fig. 2) is goncave and divisible into three well- 
marked portions, two corresponding ilateral parts strongly tubercu- 
lated, and a central portion comparatively smooth, in which is placed 
the mouth, and called by Profi Duncan and Dr. Laube, in their de- 
scriptions of It. Forbesii, the "plastron." The tubercles of the lateral 
portions of the ventral surface are primary and perforated, nearly 
intermediate in size between those of the interambulaera and the sub- 
anal fasciole, but with one edge, that towards the anterior end, con- 
.stantly in contact with the scrobicular circle (fig. 7). The "plastron" 
is narrowed anteriorly, but widens out posteriorly, where it is 
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minutely granulated. The oral aperture is nearer the anterior end, 
transverse and semilunar, with the margin of the ventral lip a little 
thickened; in weathered specimens a few pores of the two pairs of 
ambulacra may be seen radiating from it. 

Obs.mIn two specimens before me the primary tubercles on the 
extreme anterior portion of the lateral pair of interambulacra are 
confined to two rows only, whilst in a third specimen one tubercle 
of the third row is developed, but the remainder are obsolete. The 
peculiar pyriform plate (a, fig. 5) separating the posterior pair of 
genital pores, corresponds to a similar plate well shown in an en- 
larged figure of the apical disk of Spatangus pur_pureus, Miill.* 
(a, fig. 9). I t  is there seen to be a prolongation backwards and an 
enlargement of the right antero-lateral genital plate, and therefore 
occupies a somewhat corresponding position to the Madreporiform 
body in some of the Endoeycliea, although posterior to the apical 
disk instead of anterior. 

A~nities and D~ereaces.--From H. Hofmanni, Goldf.t, our 
species, as in the ease of H. Forbesii, W. & D., is distinguished by 
non-crenulate tubercles which, on the ventral surface of the test, 
unite with the scrobicular circle, and by the much more convex form. 
From H. Forbesii, W. & D., to which it bears the nearest resem- 
blance, H. Woodsii is at once distinguished by the more convex 
form, straighter and more truncate anterior end, and much more 
overhanging posterior end, which slopes downwards more rapidly 
than in H. Forbesii. In  the latter  the whole of the dorsal sur- 
face is flattened and compressed, whereas in 1t". Woodsii it is 
merely that  portion immediately anterior to the apical disk. I n  the 
last-named the primary tubercles are much less developed thau in 
H. Porbesii, in which they extend further along the lateral pair of 
interambnlacra than in the new species (see f i~.  3 & 8), and, instead 
of being confined to two rows only, form three and sometimes four. 
From H. grignoniensis, Ag.+ +, the new species is distinguished by 
its greater dimensions, more convex form, and apparently a larger 
amount of tubercnlation on the ventral surface; from H. tubereu- 
latus, Zittelw by the same characters which separate it from H. 
Forbesil, W. & D.[[. Lastly, from H. pra~lor, gus, Herklots �82 our 
species is distinguished by the form in general, and the much smaller 
number of primary tubercles. 

Locality and Geological Position.--The specimens of Hemit)atagus 

* After Desor, ' Synopsis der Eeh. Foss.' t. 44. fig. 1. 
t Petr. Germ. i. p. 152, t. 47. fig. 3, a, b, e ; Desor. ' Synopsis,' p. 416, t. 44. 

figs. 4, 5. 
Desor. 1. c. p. 416; Forbes, Quart. Jour. Geol. See. viii. 1852, p. 342, 

t. 18. fig. 7. 
~i Foss. Mollusk. u. Echin. aus Neu-Seeland, "Novara" Expd., Geol. Theil, 

B . .  2. Ab. p. 63. t. 12. tlg. 1. 
11 Both 1-Dr. Zittel and Prof. Duncan remark on the very close similarity 

existing between H. Forbesii, W. & D., and//, tuberculatus, Zitt. ; in fact, the 
former remarks that, except in size, there is scarcely any difference (1. c. 
p. 64). 

�82 Foss. de Java, Eehinodermes, 1854, STatm~gus, p. 11, pl. 2. fig. 6 (-- 
tiemi2atagus , Zittel, l. c. p. 63). 
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Woodsil were obtained from Tertiary beds on the east shore of 
Port-Phillip Bay, near the small township of Mordialloc. The de- 
posit in question was mapped by Mr. A. R. C. Selwyn as of Pliocene 
age, and extends from the environs of Melbourne southwards along 
the bay to Frankston, enclosing within its boundaries the great 
Carrum Swamp. The section at the exact point where I obtained the 
specimens, when in company with my friend and former colleague, 
Mr. C. D'O. H. Aplin, is as follows, from above downwards : - -  

a. Bed of sandy loam, containing fragments of marine shells, at present living 
in the bay, continuous along the coast for some miles. 

b. Thin bed of ironstone pebbles, well marked. 
e. Bed of ferruginous sand, with interbedded ironstone bands, intersected by 

vertical" pipes," containing white sand and an aluminons (?) material. 
d. Yellow sandstone, with a few ironstone bands, containing Ostre~, Mytili, 

Hemipatagus Woodsii, and fragments of other shells. 
. A  very thin band formed of the eomminuted fragments of shells. 
�9 "Yellow sandstone, confining pieces of impure limestone, with a few fossils, 

H. Wood,~i, &c. 
g. Bed of concretionary ironstone, forming the beach at high-water mark; 

the place of this is here and there taken by a band containing large 
shells in a tolerably good state of preservation. 

Many years ago this portion of the colony to the south of Mel- 
bourne was examined by Mr. W. Blandowski, who gave in his 
report * a section of the beds at a point some distance to the south 
of Mordialloc , between Schnapper Point and Balcombe's Creek, 
where beds of a similar nature to those now treated of again occur. 
]~is section naturally differs a little from the one here given. 

Genus PSAM~_EeTrrNUS, Agassiz. 

P s ~ E e ~ u s  Woo])si, Laube. Plate XXI.  fig. 10. 
P. Woodsi, Laube, Sitz. d. k. Akad. Wissenschaften, Wien, 1869, 

Band lix. Abth. 1, p. 185, fig. 1. 
When he described this elegant little form, Dr. Laube does not 

appear to have possessed a specimen with a well-preserved apical 
disk. :Fig. 10 is the outline of a specimen in the Blanford collection, 
showing the apical region. The genital plates are roughly trian- 
gular, with moderately large pores. The madreporiform body on 
the right antero-lateral genital plate is well marked and prominent. 
The perforations of the ocular plates are not visible; and the small 
plates covering the central aperture have disappeared. 

Lov.---Banks of the Murray river; Blanford Collection, M. P. G., 
one specimen. 

Genus MIeRASrER, Agassiz. 

~ICRAS-TER BREY'ISTELLA, Laube. Figs. 11 and 12, p. 448. 
M. brevistella, Laube, 1. r p. 192, fig. 7. 
A well-preserved specimen of this species is also in the collection, 

and clearly exMbits the ambulacral characters. Both the anterior 
* "Report to the Hen. Surveyor-General, on an Excursion to Frankston, 

Balcombe's Creek, Mount Martha, Port Phillip Heads, and Cape Shank," 
Trans. Phil. Inst. Victoria, i. p. 27. 

Q. J. G. S. No. 123. 2 ~  
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and posterior pair are continued beyond the petaloid portions by 
separate pairs of impressed pores (fig. 11). The ventral grooves 

Figs. 11 and 12.--Micraster brevistella, Laube. 
11 

Ng,~ t 

Fig. 11. Micra~er brevistella, Laube, dorsal surface, showing ambulsera] ar- 
rangement, nat. size. Banks of the Murray river, South Australia. 

12. Oral aperture of the same, nat.. size. 

radiating from the mouth, and which correspond to the ambulacm 
on the dorsal surface, are distinctly pored, the posterior pair the least 
so, and the anterior pair the most so (fig. 12). The madreporiform 
body is badly preserved, but still may be seen occupying the centre 
of the apical disk. 

Lor of the Murray river ; Blanford Collection, M. P. G., 
1. specimen. 

Genus MO~OSTYC~IA, Laube. 

MONOSTYCHIA AUSTRALIS~ Laube. 

3[. australis, Laube, 1. c. p. 190, fig. 3. 
Clyper folium, Duncan (non Agassiz), Annals Nat. Hist. 1864, 

xiv. p. 166. 

A comparison of the form referred to by Prof. Duncan as C ~. folium, 
in his paper on Australian Tertiary Corals, with Dr. Laube's descrip- 
tion and figures of M. australls, has convinced me they are one and 
the same. For an opportunity of comparing the spec4mens I am 
indebted to the Council of the Geological Society. 

Loc.--Mount Gambier, in the CoraUine Limestone: Coll. Geol. 
,~or Lend. Murray Cliffs : Jukes Collection, M. P. G. 

I have to tender my best thanks to the Council of the Geological 
Society for the loan of specimens in the Society's collection ; and to 
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my friends and colleagues Messrs. F. W. Rudler and C. R. Bone*, 
to the former for much assistance in the translation of Dr. Laube's 
paper, and to the latter for the very excellent and careful drawings 
which accompany these notes. 

Appended is a synopsis of the Tertiary Echinodermata of Austra- 
lia, so far as the various publications on the subject have come under 
my notice. 

Genus CATOPYGUS, Agassiz. 
C. elegans, Laube, 1. r p. 190, fig. 8; Murray Cliffs, South Australia. 

Genus :EcHr~oLA~PAS, Gray. 
E. eorioensis, M'Coy (?M.S.) Smyth's Progress Report, Geol. 

Surv. Vict. 1874, p. 22; Port-Phillip Bay, Victoria. 
E. ovulum, Laube, 1. r p. 191 ; Murray Cliffs, South Australia. 

Genus :EuPxTA~US, Agassiz. 
E. Forbesii, ]~I'Coy (M.S. ?) 1. v. p. 22, Victoria. 
E. murrayensis, Laube, 1. c. p. 196. fig. 6; Murray Cliffs, South 

Australia. 
E. ~qghtl, Laube, 1. c. p. 195, fig. 5. ?Echinolampus, sp. 

Woods, Geol. Obs. South Australia, 1862, p. 77, fig. 5; Murray 
Cliffs, and Mount Gambier, South Australia. 

G e n u s  HEMIPATAGUS, Desor. 
H. Forbesil, Woods & Duncan. S patangus Ho~nanni, Sturt 

(non Goldf.), Two Expds. Int. S. Aust. ii. p. 254, pl. 3. fig. 10. 
S. Forbesii, Woods, Geol. Obs. S. Aust. 1862, p. 75, &c. Hemi2a- 
tagus Forbesi, Duncan, Annals Nat. Hist. 1864, xiv. p. 165, t. 6. 
fig. 3 ; Laube, 1. r p. 193, fig. 4 ; Murray Cliffs and Mount Gambler, 
South Australia. 

Genus MICRASTER, Agassiz. 
M. brevistella, Laube, 1. v. p. 192, fig. 7; Murray Cliffs. 

Genus M0~OSTYCH~A, Laube. 
M. australis, Laube, 1. r p. 190, fig. 3. ? ~ypeaster, sp. Woods, 

Geol. Obs. S. Aust. 1862, p. 77; G. folium, Duncan (non Ag O 
Annals Nat. Hist. 1864, xiv. p. 166 ; Murray Cliffs and Mount Gain- 
bier, South Australia. 

Genus PARAV0X~CHI~VS, Laube. 
P. hOrUS, Laube, 1. c. p. 188, fig. "2 ; Murray Cliffs, South Australia. 

Genus PSAMMV.CHINUS, Agassiz. 
P. Woodsi, Laube,/. r p. 185, fig. 1; Murray Cliffs. 

* Since this paper was written we have had to lament the lo~s of this talented 
artist. 

2 H 2  
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Genus SCUTELLA, Lamarek. 

S. tamboens~, M'Coy (? M.S.) 1. v. p. 22 ; Mount Tambo, Vic- 
toria. 

I n  addition to the foregoing, species of the following genera 
have been indicated, viz. : - -  

Cardiaster, Woods, Geol. Obs. S. Aust. 1862, p. 77 ; Mount Gain- 
bier, South Australia. 

Oidaris, Woods, Geol. 0bs. S. Aust. 1862, pp. 76, 81 ; Mount 
Gambier, South Australia. 

Echinus, Sturt, Two Expds. Int .  S. Aust. ii. p. 254, pl. 3. fig. 11 ; 
Murray Cliffs, South Australia. 

Schizaster, Duncan, Annals Nat. Hist. 1864, xiv. p. 168;  Ade- 
laide District, South Australia. 

EXPLANATION OF PLATE XXI. 

Fig. 1. Hemipata.qus Woods//, R. Etheridge, jun., dorsal surface., nat. Size. 
blordiMloe, Victoria. 

2. Ventral view of the same, nat. size. 
3. Side view . . . . . .  
4. Anal ,, 
5. Apical disk, considerably enlarged : a, madreporiform body ; b, genital 

plates ; c, oe~dar plates. 
6. Primary tubercles on the interambulacral plates, enlarged. 
7. Primary tubercles on the ventral surface, showing their union with 

the scrobieular circle, enlarged. 
8. Hemipata�as Forbes/i, Woods & Duncan, tilde view, nat. trite. Mount 

Gambier, South Australia. 
9. 8patan�us putTmreus, Miiller, apical disk after Desor (Synopsis des 

Eeh' inides, t. 44, f. 1). 
10. Psttmmec~tin~s Woods/, Laube, outline drawing, showing the apical 

dL~k; 10 a shows the natural size. Banks of the Murray river, 
South Australia. 
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